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CIRCA (Computer Interactive Reminiscence and
Conversation Aid): The Collaborative Research
Process in Context Challenge.

There are estimated to be more than eighteen million Alzheimer’s Disease (AD)
sufferers worldwide. Other dementia related clinical condi tions would significantly
expand this estimation, and with human populations progressively becoming older,
the incidence of age-related cognitive impairment is set to grow proportionately.

Gary Gowans
Jim Campbell
University of Dundee

People with Alzheimer’s Disease (AD) and other forms of dementia face the
progressive, incurable degeneration of their cognitive powers and commonly
experience a gradual and cumulative loss of short-term memory function. People
with AD lose the ability to store new memories – this impacts very directly upon their
ability to participate in, and contribute to, a normal conversation. A fundamental
problem for people with dementia - and subsequently their caregivers and relatives –
is the ‘dehumanizing’ effect engendered by this cognitive impairment.
It is evident however that people with dementia (inclusive of mild and severe cases)
often retain a facility for long-term memory that can function strongly to support
communication – given appropriate stimulation.
‘Reminiscence Therapy/Intervention’ is a proven means of stimulating long-term
memory to prompt communication in people with AD and other forms of dementia.
When observed in its most positive and successful incarnations, reminiscence
intervention promotes shared positive human experience and supports people with
dementia and caregivers in developing a mutually supportive caring relationship.
Quality of reminiscence therapy can vary enormously depending upon many
variables e.g. availability of resources, location, type of care environment etc.
Current practice often relies upon physical props, e.g. old photo-albums,
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CIRCA (Computer Interactive Reminiscence and Conversation Aid)
The Collaborative Research Process in Context

Challenge
There are estimated to be more than eighteen million Alzheimer’s disease (AD)
sufferers worldwide. The inclusion of other dementia related clinical conditions
would significantly expand this estimation, and with human populations
progressively becoming older, the incidence of age-related cognitive impairment
is set to grow proportionately.
People with Alzheimer’s disease (AD) and other forms of dementia face the
progressive, incurable degeneration of their cognitive powers and commonly
experience a gradual and cumulative loss of short-term memory function. People
with AD lose the ability to store new memories – this impacts very directly upon
their ability to participate in, and contribute to, a normal conversation. A
fundamental problem for people with dementia - and subsequently their
caregivers and relatives - is the ‘dehumanizing’ effect engendered by this
cognitive impairment.
It has been noted that cognitive under-functioning is commonplace in dementia
and is often related to the ‘devaluing, invalidating and dehumanizing aspects of
the social environment ’ (Kitwood, 1990 in Woods, 1994) [1]. It is evident that this
process can begin to affect people very quickly following diagnosis:
‘You are not the confident, competent person you once were . . . Knowledgeable
professionals begin to bypass you and give pertinent information and eye contact
to your caregiver’
(Patient diagnosed with ‘Mild Cognitive Impairment, Cummings in Kolata, 2002) [2].

It is evident however that people with dementia (inclusive of mild and severe
cases) often retain a facility for long-term memory that can function strongly to
support communication - given appropriate stimulation.
‘Reminiscence Therapy/Intervention’ is a proven means of stimulating long-term
memory to prompt communication in people with AD and other forms of
dementia. When observed in its most positive and successful incarnations,
reminiscence intervention promotes shared positive human experience and
supports people with dementia and caregivers in developing a mutually
supportive caring relationship. Reminiscence sessions enable older people to
socialize, to share ‘past competencies and failures’ and encourage people to
‘value their lives and achievements and to have their emotions and feelings
validated by facilitators and other group members’
(Bass & Gregor, 1996; Brooker & Duce, 2000) [3]

Quality of reminiscence therapy can vary enormously depending upon many
variables e.g. availability of resources, location, type of care environment etc.
Current practice often relies upon physical props – e.g. old photo-albums,
memorabilia, audio tapes/CDs, videos etc – to stimulate memory and thereby
prompt communication and activity. A culture of good practice will often rely upon
the inclination and goodwill of institutions or even individual caregivers.
Traditional practice is time-consuming, requiring planning and organization, and
elicits varying degrees of success. Sessions can become repetitive and stressful
for those involved e.g. the responsibility of stimulating conversation is often
placed upon the non-impaired persons, while people with dementia can
sometimes feel as if they are being tested.
Goal
CIRCA is a three-year, Engineering and Physical Sciences Research Council
(EPSRC) funded, project. Our goal is to design a computer-based multimedia
tool that can support reminiscence intervention by using contemporary

technologies to provide an easy-start, intuitive, failure-free, engaging, userfriendly alternative to traditional practice. By providing access to an expansive
database of different media content through a touch-screen interface (designed
specifically to prompt communication within our target demographic i.e. people
with dementia, personal caregivers, care-workers and friends/relatives [see figure
1]) we can provide an expansive, easily accessed, varied programme of activity
that supports and prompts conversation and encourages good practice in
dementia care.

Figure 1

A Collaborative Approach
CIRCA is a multidisciplinary research project combining the skills of graphic
design (including design for interactive multimedia and interface design),
psychology (with particular emphasis on language function and dementia related
research) and software engineering (with research experience in design for
communication difficulties in physically and cognitively impaired).
During the Summer of 2000 our primary investigators; Gary Gowans (School of
Design, University of Dundee, Scotland), Arlene Astell (Department of
Psychology, University of St Andrews, Scotland) and Norman Alm (Department
of Applied Computing, University of Dundee, Scotland) held a series of meetings
to discuss possible avenues for a collaborative research project. It became
evident that there were points of convergence in our areas of practice and our
individual research interests. Our early discussions centred upon the use of

computers as ‘assistive technology’ and focused on possible uses in dementia
care environments. Following a series of brainstorming sessions looking at
various possibilities we focused upon the idea of an ‘electronic scrapbook’ which
could be designed to assist people with dementia to tap into long term memory
and thereby aid communication in conversational settings.
A successful bid for funding to the Engineering and Physical Sciences Research
Council (EPSRC) allowed us to commence work on the project (Oct 2001) and
expand our team numbers to include a graphic/multimedia designer, to provide
design expertise for the development of an engaging and intuitive interface and
ensure quality and continuity throughout the design process; a psychologist, who
would be responsible for developing and maintaining links with potential userassociations and clinical professionals, for collecting and collating feedback on
the system design and for carrying out formal evaluations; and a software
developer with human-computer interaction expertise, to design coding for the
system structure and development of the authoring system.
Interestingly all of the CIRCA team researchers, including the three additions to
the team have extensive professional and/or personal experience with dementia
and a profound awareness of many of the problems experienced in dementia
care environments.
From the beginning we adopted an iterative approach to the design of our
system. Forty people with dementia and thirty caregivers were ‘co-opted’ onto
our team to assist in the evaluation of the design, usability and effectiveness of
our prototype developments. We also established a partnership with the Dundee
Social Work Department and Alzheimer’s Scotland Action on Dementia to
support and sustain a robust process of consultation throughout the project’s
development.
‘ . . . practitioners from other disciplines need to participate in the design of
multimedia systems. For example, artists, communication specialists, educational

specialists, social scientists and cognitive psychologists are needed to structure
and represent the contents of multimedia applications in accordance with
peoples capabilities and to develop valid evaluation methods.’
( Maddy D Brouwer-Janse, 1996) [4]

We recognized that a multidisciplinary approach and the cultivation of
appropriate partnerships to support project development were key to the success
of our project on a number of levels. It was clear that to design, build and test our
system in an appropriately rigorous way we would require the specific skills of all
of our research practitioners as well as the collaboration of our intended usergroup and partners. To work effectively and engage our target audience the
interface design and navigation structure would require applied graphic design
and interactive media expertise working with a variety of specialized multi-media
publishing software. To customize the software and develop the authoring
system would require specific programming knowledge and expertise, and onsite prototype testing, collecting, collation and transcription of research data
required the particular skills of a psychologist with experience in the dementia
field.
Beyond the ability to exploit our individual knowledge and a broad skills-base, our
interdisciplinary approach provides opportunities to traverse perceived
boundaries of individual practice by offering an insight into our respective
disciplines. This proffers opportunities to explore areas of mutual interest and
possibilities for new avenues of research. This approach also provides individual
team members the opportunity to communicate to a wider audience eg through
joint papers and access to a wider network of publications, journals and
conferences.
From a purely observational standpoint, it is evident that independent referees,
who inform the review procedures for many research-funding bodies, place a
good degree of importance on interdisciplinary/cross-institutional research

proposals. It is also understandable that innovative collaborations between eg
the arts/design and sciences tackling pressing social/health related issues might
stand out in a large field of funding submissions. Looking beyond these
considerations however, partnerships – when positively nurtured and coordinated
– form a support structure strengthened by shared knowledge, expertise and
experience and in recent years have become a significant component in
academic research strategy:
‘Interdisciplinary research centres have started to flourish in universities around
the globe in the 1990Æs and 2000’s and a corresponding literature has emerged
on the joys and challenges involved in interdisciplinary research’
(Manathunga, 2003) [5]

Design Development
In the beginning potential content for our system was discussed with our ‘team
collective’, and we focused particularly on subject matter and media. Multimedia
Design, as the name suggests, offers an elaborate array of media to work with eg
photographs, music, video/film, animation, text, speech, computer generated
environments and objects etc. In order to progress the prototype quickly we
distilled this collection to three areas of media, namely, photographs, video and
music. Subject matter was also discussed and archive material would figure
prominently. Highlighted amongst other themes were: public events, media/film
news, local life, travel/holidays, occupations, fashions, hobbies & recreation,
sport, house & home. Again this information was distilled for our initial
development and was restricted to, Recreation, Entertainment and Local Life
(Dundee).
We understood the dynamic of our user-demographic and we proceeded with the
idea that the design for the interface would be developed with the view that the
non-cognitively impaired members of the group would be the ‘initiators’ in a
session – they would be the ones to interact directly with the system and ‘action’

the reminiscence events. We also started with the premise that our user-group
would be largely inexperienced with computers and would be first time users of
touch-screen technology (our preferred tool to facilitate display and interactivity).
We also felt that if the cognitively impaired members of the group were happy to
physically interact with the system this would represent an ‘added bonus’.
We then set about the task of collecting and categorizing archive material and
developing initial concepts for the interface design. The database content was
analyzed and a grid system was developed to structure particular information in
regular and recognizable positions in order to promote continuity. We used a
palette of muted pastel tones for the foundation of the interface to give contrast
and strength to the photographic and video content. This palette also supports
solid body text as well as ‘reversals’ (white text out of solid colour) allowing
diversity in typographic handling to supports improved readability.
Consideration was also given to the duration of events - it was important to
remember that we did not want to create a ‘total immersion’ experience and that
our prime goal was to elicit memories to prompt and support reminiscence. We
agreed that video should be selectively edited in order to give succinct samples
of a subject (eg the Fred Astaire & Ginger Rodgers sequence ‘Dancing Cheek to
Cheek’ from the movie ‘Top Hat’), whereas with music it was decided that it might
be beneficial to retain whole songs as people may wish to sing along with the
track.
In the music section we initially included an animated montage with some tracks
e.g. with the old wartime favourite ‘We’ll Meet Again’ by Vera Lynn a selection of
period photographs were edited together in a series of transitions. Whilst this
created a very aesthetic and highly enjoyable experience we felt that this could
encourage people to watch the screen too intently, getting away from our
intended goal of ‘non-immersion’ participation. We replaced the montage
sequences with a selection of animated music players, drawn in ‘vector-based’

styling to compliment the graphic interface. These graphic illustrations of a
1930’s radio, a 1950’s record player (see Figure 2) and a 1960’s reel-to-reel tape
provide very simple movement (e.g. the record revolving), which not only signals
that the system is active –‘Make it easy to evaluate the current state of the
system’, (Norman, 1996) [6] – but also provides an indication of where the music is
coming from - an aspect which could be important with regard to orientation and
perception in our cognitively impaired users. This illustrative style using a
restricted colour palette also sustains continuity in the overall design of the
interface. We also wrote a programme into the system to record user interaction
e.g. time spent in particular subject areas or ‘themes’ and use of particular
media.

Figure 2
Evaluation
An evaluation was performed to determine if the system was effective and how it
compared with traditional reminiscence sessions. Eighteen people with dementia
and their caregivers took part. Each person with dementia and their caregiver
undertook a twenty minutes reminiscence session: nine using the prototype, and
nine using traditional reminiscence methods. The caregivers were asked to
complete a questionnaire at the end of each session. All the sessions were
video recorded, and all items accessed using the proto-type were logged. A

protocol was developed for observing and recording behaviour during the
sessions, to identify the degree of participation, engagement and enjoyment of
the experience.
Results
The results of the evaluation sessions are summarized below. Fuller details are
given in the Appendix.
Acceptance of the system
Many of the people with dementia spontaneously commented that they enjoyed
using the system. The carers all indicated in questionnaires that they thought the
sessions with the prototype were worthwhile for people with dementia, and for
themselves.
Comparison with traditional reminiscence sessions
CIRCA as a cognitive prosthesis
The category prompts in CIRCA provide a framework for choice which helps to
work around short-term memory deficits in people with dementia. The available
choices are constrained within a clearly defined framework and are reinforced
visually. This makes the task of choosing clear and easily accessible to the
person with dementia.
CIRCA as a communication aid
CIRCA facilitates a more equal participation in communication for the person with
dementia, as compared with traditional reminiscence. In offering a richness of
choice, the carer can hand over more of the control of the session to the person
with dementia. By choosing reminiscence items, the person with dementia
guides the session. In this way, people with dementia can set the agenda and
pace of the session. This is enhanced by the fact that people at varying stages of
dementia can use the touchscreen themselves.

By providing an engaging focus of joint attention, CIRCA allows the carer and the
person with dementia to explore a wide range of topics provided in various
media. This creates subjects of conversation for both parties that can be
changed easily and quickly. Moreover, periods of silence, which might create
awkwardness in traditional reminiscence sessions, are filled continuously by
CIRCA.
The person with dementia can use CIRCA in different ways. They may wish to
tell a story or to simply enjoy the experience of exploring the presentations with
another person. By ‘filling in the gaps’ of a typical conversation, CIRCA
encourages a failure-free social interaction.
Taking the pressure off caregivers
Caregivers asked fewer direct questions in CIRCA sessions, compared with
traditional reminiscence work. Several caregivers mentioned that they felt less
pressure to maintain the conversation when using CIRCA. Moreover, in contrast
with traditional reminiscence sessions, time spent using CIRCA does not need to
be planned by the caregiver. Thus, the experience of reminiscence can be more
relaxed and the caregiver can enter into a reminiscence session without an
agenda or any expectations.
The more often caregivers offered a choice of reminiscence items to the person
with dementia, the more they shared information about themselves. This
suggests that handing over control of the session to the person with dementia is
more relaxing for the caregiver. CIRCA provides conversation partners with an
obvious object of joint attention that enhances the feeling of a shared experience.
All caregivers reported enjoying using CIRCA and, with its help, engaging with
their partners.

Conclusion
This paper endeavors to describe our approach to, and experience of, a multidisciplinary academic research project. In comparative terms, academic research
in the field of design is a fledgling culture. It is nevertheless at a formative stage
of development and ‘design academics’ are increasingly aware of the need to
proceed with significant research subjects and improved dissemination of good
quality work. We are more informed in the practices and procedures re research
funding, and platforms for dissemination and communication are improving due
to an expanding network of design specific conferences and publications. We
should, however, also endeavor to broaden our ‘field of operations’ by proactively pursuing and encouraging a multi-disciplinary approach where possible
and appropriate.
‘Organizational Psychology explorations of interdisciplinary research focus on the
importance of leadership, teamwork, and communication (Robertson, 1983;
Pearson, 1983; Argyrris, 1999 in Mathunga, 2003) [7] – these are certainly
important aspects of any team project but equally important is the development
of a supportive, inclusive culture based on mutual respect, the cultivation of a
social dynamic, a mutual desire to do good work and – very importantly – the
ability to enjoy the process. If we are to foster a progressive culture of design
research that can truly deliver significant results and support the perennial quest
(and requests) for ‘new knowledge’, then interdisciplinary collaboration and the
cultivation of appropriate partnerships is essential.

Appendix
Fuller details of the evaluation studies of the CIRCA system are give below:
Study 1: Different people in each group (between subjects) - Mann Whitney test
People with dementia
Eighteen people with dementia took part, 13 women and 5 men.
Nine participated in CIRCA sessions and nine participated in traditional
reminiscence sessions. Overall age range was 65-95 yrs.
The Mini Mental State Examination (MMSE) is a rough measure of degree of
severity of dementia ranging down from 30 (no measured cognitive impairment)
to 0.
Overall MMSE range was from 2 to 23
Profile of participants:
CIRCA sessions
Age
Mean
Standard Deviation
Range
MMSE
Mean
Standard Deviation
Range

82.00
7.93
65-95

Traditional sessions
Age
Mean
Standard Deviation
Range

81.88
6.17
71-89

14.88
6.71
2-22

MMSE
Mean
Standard Deviation
Range

16.00
6.14
5-23

Carers
(N = 12)

Study 2:The same people in each group (within subjects) - Wilcoxon signed
ranks test

Eleven people with dementia took part, 6 women and 5 men.
Age range was 65-95 yrs.
MMSE range was from 9 to 23.
Profile of participants:
Age
Mean
Standard Deviation
Range

83.54
8.98
65-95

MMSE
Mean
Standard Deviation
Range

15.90
5.53
09-23

Acceptance of the CIRCA system
All the caregivers reported positively on their experience with CIRCA. All the
people with dementia participated fully with CIRCA, and some remarked that they
were enjoying themselves using it.
CIRCA compared with traditional reminiscence methods
The person with dementia was offered a choice of reminiscence
subject/materials more often when using CIRCA, U = 1.50, p<0.001.
The person with dementia chose reminiscence subjects/materials more often
when prompted when using CIRCA, U = 36.00, p<0.001.
The caregivers asked more direct questions when using traditional reminiscence
methods,
U = 5.00, p=0.01.
Effect of CIRCA on caregiver’s behavior
The more the caregiver offered the person with dementia a choice in what they
reminisced about, the more information/memories the caregiver shared about
him/herself, r = 0.40, p<0.05.
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